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Random Variables

* Parameter that cannot be predicted with certainty

* Outcome of a random or uncertain process - flipping
a coin or picking out a card from deck

- Can be discrete or continuous

Data are usually discrete or quantized

Usually easier to apply continuous distribution to
discrete data that has been organized into bins



« Random Variable

— Represents a possible numerical value from an
uncertain event

Random
Variables

Discrete Continuous
Random Variable Random Variable
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Discrete data

 Discrete data can only take exact values
« Examples:

* The number of cars passing a checkpoint in
30 minutes

* The shoe sizes of students in a class

* The number of tomatoes on each plant in a
greenhouse

 Variables with many repeated values
are treated as discrete




Continuous data

Continuous data can be given values within
a specified range or measured to a specified
degree of accuracy.

Examples:

The speed of a vehicle as it passes a checkpoint
The mass of a cooking apple

The time taken by a volunteer to perform a task
Variables with few repeated values are
treated as continuous



Discrete and Continuous Random Variables

- A random variable is discrete if it can
assume a countable number of values.

- A random variable is continuous if it can
assume an uncountable number of values.

Discrete random variable Continuous random variable

After the first value is defined

After the first value is defined,
the second value, and any value

any number can be the next one
thereafter are known.

B 01 0 1
0 1 2 3.. 0614 12 1

Therefore, the number of Therefore, the number of
values is countable values is uncountable
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Identify each random variable as discrete or continuous.

X = The number of people in a car _
Discrete — you count the number of people inacar0, 1, 2, 3...

Possible values can be listed.
X = The gallons of gas bought in a week

Continuous — you measure the gallons of gas. You cannot list the
possible values.

X = The time it takes to drive from home to school
Continuous — you measure the amount of time. The possible

values cannot be listed.

X = The number of trips to school you make per week
Discrete — you count the number of trips you make. The
possible numbers can be listed.



Probability distribution

A probability distribution of X provides the
probability of each possible value of the
random variable. If Py(x) is the probability
that x is the value of the random variable,
we know that 0<P,(x) <1 and that D> P, (x)=1
where the summation is over all values that
X takes on. This is because these values of
X are mutually exclusive and one of them
must occur.



Discrete Random Variables

« Can only assume a countable number of
values

Examples: . ol[e oo o

— Roll a die twice
Let X be the number of times 4 comes up
(then X could be 0, 1, or 2 times)

— Toss a coin 5 times.
Let X be the number of heads
(then X =0, 1, 2, 3,4, or5)
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Discrete Probability Distribution

Experiment. Toss 2 Coins. Let X = no. of heads.

4 possible outcomes Probability Distribution
X Valug Probability

0 1/4 = .25
| 1 214 = .50
2 1/4 = .25
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Discrete Random Variable

Mathematical Expectation: If X be a random
variable which can assume any one of the values x, ,
X, o+, X, WIth respective probabilities p,, p, , -,
p.,; then the mathematical expectation of X usually
called as expected value of X, denoted by E(X) Is
defined as:

E(X) = p1x1 +p2 X2+ +ppnXn = NP %X;;
where ). p; =1
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Discrete Random Variable

« Physical interpretation of E(X)

 |f x denotes mean of set of observations x; , x,
-+, X, With respective frequencies f1, f5 ,*, [,

thenfzzc\i,xi N=13f

— _ f f f
> X = ﬁxl +ﬁx2+---+ﬁnxn ............ (1)

Now out of total N cases, f; are favorable to x;
f

-'-P(X=Xi)=ﬁi= pi, 1 =1,2,.... n
L h_ f Jn _
N pllN P2, "N Pn
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Discrete Random Variable

¢ L X = p1Xgt PaXpt ot DXy = XD X

Hence x = E(X)

Hence mathematical expectation of a random variable is
nothing but its arithmetic mean.

~We conclude Mean (¥ ) = E(X) = Y. p; x;

Xfixi® (Zfixi)z
N N

=Xpix;*— (Xpix;)?
= E(X?) — (E(X))*

Similarly Variance (0% ) =

14



Discrete Random Variable
Summary Measures

« Expected Value (or mean) of a discrete
distribution (Weighted Average)
N

n=EX)= inp(xi)

P(X)

.25
.90
.25

— Example: Toss 2 coins,
X =no. of heads,
compute expected value of X:

E(X) = (0 x .25) + (1 x .50) + (2 x .25) =1.0
=1.0

NHOX




Discrete Random Variable
Summary Measures

(continued)
« Variance of a discrete random variable

N

0° = Z[Xi - E(X)]ZP(Xi)

I=1

« Standard Deviation of a discrete random variable

0 =o? - \/i[xi ~EQOPP(X)

where:
E(X) = Expected value of the discrete random variable X
X; = the i"" outcome of X

P(X,) = Probability of the it" occurrence of X P



Discrete Random Variable
Summary Measures

(continued)

— Example: Toss 2 coins, X = no. of heads,
compute standard deviation (recall E(X) = 1)

0 =Y [X ~EX)PP(X)

0 =+/(0-1)2(.25)+ (1-1)?(.50) + (2 —1)?(.25) = .50 =.707

Possible number of heads = 0,
1,or2
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The sum of numbers showing on two true dices.

7 8 9 10 11

N

-

L

.

o

1

0 | | | ]

0 2 3 6 7
X 2 1314|5617 |8 |9 (10 |11 |12 |Total

1 (21 3|4 | 5|6 |5 |4 3 | 2 | 1
Px(X) | 36 |35 |36 |36 | 36 |36 |35 |36 | 36 | 36 | 36 | 4

Examples
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The probability distribution can be also
presented by a graph.

0.18

0.16 -
0.14 -

0.12 -

0.06 +
0.04 +
0.02 -] l
0 - t t t t t t t t t t
2 3 4 5 6 7 8 9 10 11 12

Sum of numbmers

o
=

Probability

o
o
[¢3)

6—|7/—X
And by a mathematical function: P, (x) = ‘ ‘

/ 30
Discrete Random Variable x 19




Discrete Random Variable

« Example For arandom variable X, the probability mass
function is
f(x) =kx,forx=1,2,--,n
= 0, otherwise
Find expectation of X.

Solution: Here f(x) denotes probability mass function
D=1 f () = D=1 kx = kXy_1x =1

kM = 1 [ 14243440 = 2D

2

2

=k = n(n+1)

20



Discrete Random Variable

SE(X) = TRoqxf(x) = Ty xkax
=ZZ=1 -

2 n
= x
n(n+1) <x¥=1

_ 2 2 2
n(n+)(1 + 22 4 .-+ n?)

n(n+1)

. 2 nn+1)(2n+1) _ (2n+1)
 n(n+1) 6 3
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Discrete Random Variable

5. A random variable X has the following probability distribution :
Valuesof X, x (0O 1 2 3 4 S5 6 7 8

p(x) a 3a 5a T7a 9a lla 13a 15a 17a
(i) Determine the value of a.
(i) FindP (X< 3),P(X23),P(0<X<)).
(iii) What is the smallest value of x for which P (X< x)> 0-5? and
(iv) Find out the distribution function of X ?

Ans. (i)a=1/81, (ii)9/81, 72/81,24/81, (iii) 6

22



Graphical Representation of pdf and cdf

Discrete Random Variables

Continuocus Random Variables
(x)
p# fx)

X2

F crz)=J} (x )dx

xN lxN 0 o) G
(a) Probability mass function (PMF) of a (c) Probability density function (PDF ).
discrete random variable.
F (x)
—F (&y)=p @)+p «,)
+ X X
N
(b) Cumulative distribution function (d) Cumulative distribution function (CDF). 23

(CDF) of a discrete random variable.



Probability Distributions

Probability
Distributions

Discrete
Probability
Distributions

Continuous
Probability
Distributions

Binomial

Normal

Hypergeometric

Uniform

Poisson

Exponential
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The Binomial Distribution

The binomial experiment can result in only one of two
possible outcomes.

Typical cases where the binomial experiment applies:
- A coin flipped results in heads or tails

- An election candidate wins or loses

- An employee is male or female

25



Binomial Distribution: B(n,p)

Consider a random sequence of n Bernoulli trials, each with:
Probability of success = p

Probability of failure = g= 1-p

we evaluate the number of r success in the n trials by
the number of combinations.

An outcome of the experiment like,

r times n-r times
A\ A\

sss...ss fff ... ff

r N-r

Pq

n
There are (
r

j of such combinations
each having a probaility p'q"™"

n rnN—r n! rnN-r
Pr(X =r) = ) pq = pqg ,r=071..n

r‘(n—r)!

Example: throwing the coin several times (n times).

26



Binomial Experiment

- There are n trials (n is finite and fixed).
- Each trial can result in a success or a failure.

- The probability p of success is the same for all
the trials.

- All the trials of the experiment are
independent.

- Binomial Random Variable

- The binomial random variable counts the
number of successes in n trials of the binomial
experiment.

- By definition, this is a discrete random variable.

27



Developing the Binomial Probability Distribution

(n = 3)

Since the outcome of each trial is

independent of the previous outcomes, T(Fsir S, )\OF3
we can replace the conditional probabilities \_Os
with the marginal probabilities. PSyP 3
(A~ =\
N 2 p

7. | 1 P(E)<
0 52 [FOF,
o -O8;

PP

b
F P(F

2 LRy, ~OF,

28

P(SSS)=p?

P(SSF)=p*(1-p)
P(SFS)=p(1-p)p

P(SFF)=p(1-p)*

P(FSS)=(1-p)p?



Developing the Binomial Probability
Distribution (n = 3)

Let X be the number of successes

In three trials. Then,

P(X=3)=p°

<—m

P(SSS)=p?

/ P(SSF)=p*(1-p)

P(SFS)=p(1-p)p

P(SFF)=p(1-p)*

P(FSS)=(1-p)p?

This multiplier is calculated in the following formula

29 P(FFF)=(1-p)?



Calculating the Binomial Probability

In general, The binomial probability is calculated by:

P(X=x)=p(x)=Cip*(1-p)""

n!
x!(n—x)!

where C} =

30



Calculating the Binomial Probability

+ Example

- A student is registered in a statistics course and
intends to rely on luck to pass the next quiz.

- The quiz consists on 10 multiple choice questions
with 5 possible choices for each question, only one
of which is the correct answer.

- The student will guess the answer to each
question

- Find the following probabilities
- The student gets no answer correct
- The student gets two answer correct?

- The student fails the quiz
31



Calculating the Binomial Probability

- Solution

- Checking the conditions

- Anh answer can be either correct or
incorrect.

* There is a fixed finite nhumber of trials
(n=10)
» Each answer is independent of the others.

* The probability p of a correct answer (.20)
does not change from question to question.

32



Calculating the Binomial Probability

- Solution - Continued

- Determining the binomial probabilities:
Let X = the number of correct answers

B 10! 10-0 _
P(X =0) = o0 0)1( 0)°(.80)}%° = .1074
P(X =2) = 10 (.20)%(.80)*°% =.3020

21(10—2)!

33



Calculating the Binomial Probability

» Solution - Continued
- Determining the binomial probabilities:

the student fails the test if the number of
correct answers is less than 5, which means less

than or equal to 4.
P(X<4) = p(0) + p(1) + p(2) + p(3) + p(4)
= 1074 + .2684 + 3020 + .2013 + .0881
=.9672

This is called cumulative probability

34



Calculating the Binomial Probability

## What is the probability of one success in five
observations if the probability of success is .1?

X=1,n=5andp=.1

P(X=D= o ”lx),p (1-p)
TG
- (5)(.1)(.9)"
:=.32805

35



Calculating the Binomial Probability

Example

e .1 : . .
[ the probability of success of an event 1s = how many trials are required in
order that the probability of getting at least one success, 1s just greater than % ?
19

Solution: Here p = %} q=—

Let n be the required number of trials such that the probability of getting at least one

. 1
success, 18 Just greater than;
mpuzn>§

=>1—P(X=0)>%

36



Calculating the Binomial Probability

> P(X=0)<1--

0
= "G () &) <3
20/ \20 2

20 2
19 1
= nlogyo = <logyo
logio3 19
= n> 5 loglﬂ — <0
lﬂgluﬁ 20

>n>—"2 —-135099 -~ n=14
—0.02228 17




Calculating the Binomial Probability
Example

6 dice are thrown 729 times. How many times would you expect at least three
dice to show 1 or 2?

Solution; Here the Binomial Distribution (B.D.) is given by N(q + p)"

Where p====,==,n.=6,N = 72

:
% B.D. 15 given by 729(§+§) and 1f X 1s random variable showing number of

successes, then

38



Calculating the Binomial Probability

P(I23)=729

729
=

QRN

160 460 + 12+ 1] = 233

1

)

1
3

/




Calculating the Binomial Probability
Example

The probability that a man aged 60 will live to be 70is 0.65. What is the probability
that out of 10 men, now 60, at least 7 will live to be 70

Solution, The probability that a man aged 60 will live to be 70=p = .63
g=1-p=1-065=033
Number of men =5 =10
Probability that at least 7 men (7 or 8 or 9 or 10) will ive o 70
P ()+PO) PO R0 0.4 Hp gty

40



Calculating the Binomial Probability

10x9x8

X3
= (0.63) [
=(0.65)'x

10x9

035P(0.65) +—— (0.35(0.65) +10(0.35) (0.65) +(0.65)"

[x2

120 (0.35 + 45(0.35)*(0.65) +10(0.35) (0.65)* + (0.65)’
125[120 x (0.07) + 45 x (007 (0.13) +10(0.07) (0.13)"+ (0.13)’]

= 0,04902 x 125 [0.04 + 0028665 + 0.011830 + 0.002197]
=6,1275 x 0082692 = 0.5067 Ans,

41



Mean of Binomial Distribution

Mean of Binomial Distribution
Mean = )., 7P(1)

n N="r,.7
TOT rq P

— ncl qn—lpl 1 ZnCZ qn—zpz 1 3nC3 qn—3p3 4ot n" nqopn

nq"p _|_2n(‘” 1) g2 _|_3n(”‘;)(n‘2) 33 + e+ "

— np qn—l + (n _ 1) qn—zp + (n—l)z(!n—Z) qn 3p2 + . 4 pn—l

42



Mean of Binomial Distribution

=11y [n—lCO qn—l y n—lC1 qn—Zp_I_ n—lCZ qn—3p2 Lok n—lcn_1 pn—1]
)n-l

=mp(q+p

=mp o fp=l

43



Variance of Binomial Distribution

Variance of Binomial Distribution

Variance = Y1, 7“P(r) — (mean)*
Now ),r- 0?‘ P(r) =27 oranr q"p

— nC1 qn—lp_l_ 22 nCZ qn zpz 1 32 nCB qn 3P3 -|-°"-|-n2 nCn pn

4n(n 1) p_9 2 onn-1)(n-2) ,_3 3

ng" T p+——q"’p ——q"7p T

= np [q" by 2(n — 1) g™ %p + 3(n—12)!(n—2) q"3pc + - + np" ]
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Variance of Binomial Distribution

(n-1)(n-2

o g 4 (- 1) + 2! )qn-apz foyt

p (- D¢ p+ (- D=2 +-4 (- D!
=mp [+ G G g et ]

tp(n-1p ("G "™ + "G p 44 ]

45



Variance of Binomial Distribution

=mpl(g+p)"™" + (- 1p (g +p)"]
=mpll+m-1p]  wqtp=1

« Variance = np[L + mp - p] - n'p® =wplg +mp| -np* v 1-p=¢

= 1Ipq

46



Mean and Variance of Binomial Variable

E(X)=p=np
V(X) = o° = np(1-p)
- Example

- If all the students in class intend to guess the
answers to the quiz, what is the mean and the
standard deviation of the quiz mark?

- Solution

- m=np=10(.2) = 2.
- s = [np(1-p)]¥2 = [10(.2)(.8)]/2 = 1.26.

47



Calculating the Binomial Probability
Example

If mean and variance of a binomial distribution are 4 and 2 respectively, find the

probability of (i) exactly 2 successes (ii) less than 2 successes (iii) at least 2
SUCCESSES.

Solution. Mean = 4 = np=4
Variance = 2 npq =2
Dividing (2) by (1), we get
npq _ 2 1
np 4 = 1= E
1 1

Putting the value of p in (1), we get

1
n| — :4 —
[2] — n==a

48



Calculating the Binomial Probability

(7) Probablity of r successes ="C p" ¢"’
2 8-2 \8
2) \2 "\2) 2 256 64
(if) P (less than 2 successes) = P(0) + P (1) =*C, p'q* +*C, p'q’

LIy
25%  2\2 256

(i1i) P (at least 2 successes) =P (2)+P(3)+.. +P (8)
=P0)+P()+P2)+P(3)+..+P(8)-P0)-F(1)
9 247

=1-P(0)-P()=1-[P(0)+P()]=1-—=
O)=PO=1=[PO)+FD]=1-" =7 Aus,

49



Binomial Distribution B(n,p)

P(x)

P(x)

0.4

0.2

0.4

0.2

0.6 |-
B(4,0.1) .y B(4,0.5)
T L

02 ‘ ‘
1 | | 0 |
2 4 0 4
X X
B(10,02)

Figure 3.13

Binomial Probability mass function (PMF). (From Benjamin and Cornell, 1970, Fig. 3.3.1.)
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Chart 1 P(X — X) — p(x) — Csz (1 . p)n—x

Binomial distribution for n=4 and p=0.9

Probability

1 2 3

Values of X
Chal’t 2 Binomial distribution for n=10 and p=0.9

Probability

1 2 3 4 5 6 7 8 9 10 51
Values of X



P(X=x)=p(x)=Cip*(1-p)""

Chart 3 Binomial distribution for n=20 and p=0.9

0.3

0.25 =

b 0.2
E
(ﬁ 0.15
<
e
[ 0.1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
] ] . ] Values of X
Chart 4 Binomial distribution for n=40 and p=0.9
=
= -
©
O
e 0.1
o

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 52

Values of X



N—X

P(X=x)=p(x)=Cp*(1—p

Chart 5 Binomial distribution for n=80 and p=0.9

Probability

5 9 13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77

Chart 6 Values of X

Binomial distribution for n=160 and p=0.9

0.08

0.06

Probability

0.04

0.02

53

o

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

Values of X



P(X=x)=p(x)=Cip*(1-p)""

Binomial distribution for n=160 and p=0.7

Chart 7

0.08
0.07

0.06

0.05

0.04

0.03

Probability

0.02

0.01

o

11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

Chal’t 81 Values of X

Binomial distribution for n=160 and p=0.5

0.07

0.06

0.05

0.04

Probability

54
1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

Values of X



P(X=x)=p(x)=Cip*(1-p)""

Chart 9

Binomial distribution for n=160 and p=0.25

0.08

0.07

0.06

0.05

0.04

0.03

Probability

0.02

0.01

o

1 11 21 31 41 51 61 71 81 91 101 111 121 131 141 151

Values of X

55



Poisson Distribution

+ The Poisson experiment typically fits cases of
rare events that occur over a fixed amount of
time or within a specified region

- Typical cases
- The number of errors a typist makes per page

- The number of customers entering a service
station per hour

- The number of telephone calls received by a
switchboard per hour.

- The number of Rainy days in Rajshahi withina _
year.




Properties of the Poisson Experiment

The number of successes (events) that occur ina
certain time interval is independent of the number of
successes that occur in another time interval.

The probability of a success in a certain time interval
is: the same for all time intervals of the same size,
proportional to the length of the interval.

The probability that two or more successes will occur
in an interval approaches zero as the interval becomes
smaller.

57



Poisson Distribution

. L/ A .
Poisson distribution with P(r) :BT 15 a limitmg case of Biomial

distribution, under the conditions i.n~ 0 if.p-0 fii.np=41 isfinite
Proof: In a Binomial distribution
P(r)="C.q"p"

= "G (1-p)"p

o (-3 () “

[
SO

58



Poisson Distribution

_ nn-1)n-2)--(n-(r-1)) (1 . i)n—'r (

Tl

002050 () s

R n
Taking limit as n - oo

P(r) = i—?limn_,oo (1 — i)n

n

n

)

A

n

v
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Poisson Distribution

-nq—4
~ L | (1-2)7)

1l n

e~ AT
il

oo P(T‘) —

v limy, o (1 + E)x =e

X
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Poisson Distribution

Mean of Poisson Distribution
Mean = ), .-, 7P(1)

- ZOO re= Q"

l
B e Ml 20742 30713 4o~ YA
T 2! 3! 4!

:e"ll(l+/1+1—2!+§+-")

—etlet =)

61



Poisson Distribution

Variance of Poisson Distribution

Variance = ).*'_,7*P(r) — (mean)?

r2e=Apr

T

Now Y r2P(r) = XY7%,

e_‘lj,l n 226—1/12 326‘_‘113 426_‘114

1! 2! 3! 4!

2 3
=eA(1+22+ 2+ 24 )
2! 3!

+ + + s



Poisson Distribution
_/1 /12 /‘lg 9 3/13
=114t 4 (L4424 )

=e'ﬂﬂ[(1+ﬂ+’l—j+’l—j+~~)+A(1+A+§+’;—j+-~)l
:e"l/l[e’lHe’l]

S Y i P(r) = et A1+ 0] = 1+ 12

2Varance=1+ 12-12 =1
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The Poisson Variable and Distribution

Figure 3-32 Ina

> P .
Poission process, Events occur at random

p - p - -

mm an mterval. Interval

events occur at random

- The Poisson Random Variable

- The Poisson variable indicates the number of
successes that occur during a given time
interval or in a specific region in a Poisson
experiment

* Probability Distribution of the Poisson Random
Variable.

e M’

P(X =X)=p(x) = x=0,12...

64




Poisson Distributions (Graphs)

0.4 0
0.3 +
0.2 + —
0.1 +
0 1 1 ||_|||_|| 1
01 23 4 5
—140 —142 —1
P(X:O):p(O):60'1 —e ' = .3678 P(X:2):p(2):ez'1 :ez — 1839
_1.1 —1. 3 —1
P(X =1) = p(1) 91'1 —e = 3678 P(X:3):p(3):e3'1 266 — 0613
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Poisson Distributions (Graphs)

0.3
0.25

Poisson probability 02
distribution with =2 | ™

0

0.1 4
0.05 A

0.2

Poisson probability | ©15
distribution with =5 | ©1

0.05

11 =

0 123 456 7 89 10

0.2

0.15
Poisson probability o -

distribution with u =7 .05

‘ o

r

i

1l & —

|'_||I_I||
0 1 2 3 4

56 7 8 9 101112 13 14 §




Poisson Distribution (Example 1)

+ Example

- The number of Typographical errors in new
editions of textbooks is Poisson distributed
with a mean of 1.5 per 100 pages.

- 100 pages of a new book are randomly selected.

- What is the probability that there are no
Typos?

- Solution

- P(X=0)= etp*_eT1.5
xt, 0

=.2231
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Poisson Distribution (Example 2)

« Example

— For a 400 page book calculate the following
probabilities
Important!

» There are no typos A mean of 1.5 typos

* There are five or fewer ty per100 pages, is
e Solution ‘/Q& equivalent to 6 typos
MHX e-6g0 per 400 pages.
— P(X= O)— = =.002479
— P(X<h)= <use the ?ormula to find p(0),
0(1),...,p(5), then calculate p(0)+p(1)+...+p(5) =
4457
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Poisson Distribution (Example 3)

[fthe probability that an individual suffers a bad reaction from a certain injection
is 0.001, determine the probability that out of 2000 individuals

(a) exactly 3 (b) more than 2 individuals (c) None (d) More than one individual

will suffer a bad reaction.

Solution.  p=0.001, n = 2000
m = np = 2000 x 0,001 =2

e—ﬂlm:" -2 2?’ 1 2?’
= e = > X
r! rl e rl

P(?»)—1 23— 1 x§—(0135)><i—018
(a) P (more than 3) 23 07187 6 * 3

P(r) =
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Poisson Distribution (Example 2)

(0) P (more than 2)=P(3)+P(4)+P(5)+,,.+P(200_0)

=1-POP 0 =
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Poisson Distribution (Example 2)

©  P(o)=P(0)=——=013
() P (more than 1) =P (2) +P(3) +P(#)+ ..+ P(2000) =1- [P (0)+ P (1)}
0

= - " t | =1-3¢™ =1-3x0.135=1-0405 = 0,595 Ans,
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The difference between Binomial and
Poisson distributions.

The parameter p and n in the Poisson distribution are
dependent.

The Binomial distribution is bounded by X=0, X=n with
p(X=0)=(1-p)"n and p(X=n)=p”n

The Poisson distribution is bounded by X=0 for p(X=0)=e"-A

The Poisson distribution only the occurrence of an event
can be counted; the number of its non-occurrences cannot.
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Probability Calculation

* Probability: Numerical measure of the likelihood that
an event will occur

»+ Some probabilities that can be calculated using Excel:
- Binomial Probabilities

- Poisson Probabilities

- Hypergeometric Probabilities

- Normal Probabilities

- Exponential Probabilities
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Binomial Probabilities

+ Use BINOMDIST to compute binomial distribution

probabilities and cumulative binomial probabilities

Cell =BINOMDIST(number_s, trials, probability_s,
cumulative)

- Calculates the probability that a sequence of
independent trials with two possible outcomes will
have a given number of successes

- Cumulative is either TRUE or FALSE
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Poisson Probabilities

+ Use POISSON to compute Poisson Probabilities

Cell = POISSON (x, mean, cumulative)

- Shows the probability of x occurrences of an
event over a specified interval of time or space
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Thank You All



